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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve download 
efficiency in the case of distributing digital contents by a 
network. 

SOLUTION: This system reserves 6.6 Mb/s band for a 
purchaser 1a in a certain time zone with respect to a 
shared 1 0 Mb/ s assess band of a communication line to 
download digital contents, and later reserves 3.3 Mb/s 
band each for purchasers lb and 1c in a certain time 
zone to download each digital content. 
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[BSE 1 ] * •■/ b 7-y Zjf LX , BSBtaWfi^ 

fcRIISfU 3£7r^AX1#j&$ft*:»ftg§t. 
±fEfflft«#«l§fi>TfcfSS£*u ±iEafts«sr»s-r 

liOLT (Op t i c a 1 Line Termina 
tor ) k, 

±IEiiP,#^fct2B£fu ±IEaWi»&»S&tSONU 
(Optical Network Unit) t, 

Hm^frhiMiT-Jvivzi y-f y v *y*7>u- f 

HWfcWLTWi i t £#f§t 1 IE 

*fc<9* >y b 7-? t £ I T'JtlVzx V=f yvmHi/ZT 
A. 

[il*S4] ONUtf. 

*^LT1t^£TS^Hi*fc3SJW- SSI 1 tfttKg 
©St, 

±195 1 03£gflflfc J: 03KBI3#iftT^/Pfi^*' 
6, gONU^co-r^/Pnyf-y^OT-^Srttai't 
JPON (Passive Optical Netw 
o r k ) MUgflts 

±IEP O N«Bl»(caaj $*utr^^^3 yry 7 cot 
iiftTEtfTO'JT^ 4 ± 3 fc-Ny^BHlfcfTd J83EPJ 

[1URJH5] ONU#. 



fflft^^^a§iiT^S±IEm2 

s i 1 *8»t t6a**E4 * h 7-y tct & 

f >*y/ba yf- yvlSfl i^ri* . 

<ottmm ftfflm x&mmmmzMmix. m 
mwmmmmm&r& r t £#tt tsuww 1 

fEiBco* 'y b 7-y t i. hT'yfivzi yfyvWMyx 

musmimz. mm®, mm, xawma 
*re*fjs l fciiAflra* jja»H#cs©t s - 1 

[11*118 ] * 7 b 7-y *ft LX . W&kiffi&t 

±ie* yh7-? samwK#t ±iEK5ft#no 

±ISift**#«JiJ?rtigM$ti. JJBSHifiteRSS-f 

SOLTh, 
b. 

±IEO LT*>feP5afflJ»fcllBScolie«5#*^<ojE®B* 
iiBOLTrtCSBSfu ±IES«^^-^-SA^^ 

±!EMftKtfe(ti.±iETi ? ^/b3yxy i y<?)jil<f«iJ 
w^^swxsiD^w^^at . 

yy<7)M€&»^±^^i*iJ»#st t 
£ ttS * v h 7-^ t J: * yxyyS 

T^ft1-4 i t £»i!tf !>M*«8!E!»?)*7 h^- 

y t J: h t : J9jVzi y-r y v yffiM yxf A . 

[fl*JM 1 0 ] tUfJW^^ uas^^B* 

is»«^ -y b 7-y t j: 4fy fiv? y-ry-ymit^x 

[|f*IIll] ONU*\ 

^«*»^^f^^;U3yf-y7<7)T-^l:^«t 
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O L T*»fe»*£ iifcJbi Br V 9)Va yTW<m\m 

yj-yW)^-? *mtt%> i -3 SWtS Q O S 
(Quality Of S e r v i c e ) IWgtfk , 
l&CDO N U t cr)Tfe*m<tzWZ±X&f HflV-i yfy 

k , 

[fff*3I12] ONU;f)\ 

^fto^g^^ ^mLxmrnrnz^tt z t £#n 

k -f 5 If 1 1 E»C5* vhV—nzll fy'^W 

[SM 1 4 ] iWi*SI=&#\ lBKftf>£>^«^j 
<3S*£®tSI6fc:. ffiJffllfHL ffiffli&ISL XfiffiMBt 

[fSBj«§¥»§jaj§] 
[0001] 

7 SrEfttS * >y h V- 7 1 J; & f Is 9 tvn yf > 7 K 
[0002] 

jlflp n p«i:St>ni. QO S ( Qu a 1 i t y of S 
e r v i c e ) ZUMX'^&ffifak LX , ATM (As 
ynchronous Transfer Mode) 

t^SATM*7 b7-?{3. IP (Internet 



Protocol) ^7I/-A U I/-, W^^CO^S 

^«3r h 5 h >y ? * m fcK 0 ft o i k *»T * . 4 fc , 
QO Stf)«IEt>&gfc|gS"eS IZibfrh. Ir-bXg 

[0 0 03] *vh7-^«mfltftWffl , C*^ 
it VBR (Variable Bit Rate)^ 
# "J 7/1^ -f A-tf-bX ? 7Xf(7)§lQ OS?5X| 

«JBl*lJ ■ tV^xSrglf'^So ^>J^_ 

if. *W--t^ftliflM-4IRt:t). **terCBR (c 

onstant Bit R a t e ) "^-b'XCOftb 9 
S&sfKOAV^QOS^^XSrfOffl-rSik^i. 

*aj <n^wt ixhmwxmum? . 

[ 0 0 0 4 ] i d LfcSct&&1f--b*X*iJIJ±, ATM* 
•y h7-^^aa^QOS«a||?j^«i.T^I»ikt 
iOBTffik^T^TV^. ATMTii, ffl*?)VC (Vi 
rtual Circuit) IZftlX . -IciSSK (^ 

«ti) , sa, ®ml A-xh ■ ->mx\ -b>na 

[0005] ATM Forumtli> VC^H 
QOS#ft^at, 4a»(7)-»?-~b^ ■ -f* 
t>*>, CBR, rt (real time) - VBR, 
nrt (non-realtime) -VBR, &lfA 
BR ( Av a i r ab 1 e B i t Rate)/UBR 

(Unspecified Bit Rat e) Ji£ 

[ 0 0 0 6 ] ^C7)J; ? (c s +r-t*^ ■ ^yX^mtl 

X^^SS:Il|j8T&-S. ATMX-^ -yf-^S" 

[0007] 4fc s ATM*»/h7-?tl±, fy» 
ifc**WWS*l"CV^. &**-y h7-^ • b'X<7) 

mHi, CBRif-bXii, KXh -X7*-haoU 
BRy-¥x£r>^m±£lkm-lZmz.t>tiX 

[0008] Ti??fr-3yTyy<7MW% 
SBRC*W Lfcffi«f-bx« l a«^f WHtK t T« 
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[0009101 8(i*^ttHMff^#^V o 1 . 8 
2, No. 3, pp. 21 3-2 17, 1 999^3.*! 

TO^-iWCPONfPassive Opti 
cal Network)yXrAi;llfl±'ixtW, I 

a, lb, 1 ctef j^^^t ^ySlfAtSlI^i 
T\ 13a, 13b, 1 3 c 14, J8S# la, lb, 1 

(Optical Network Unit)T& 

[0 0 10] H18K:J3V^. 1414. M\m<r> 

> <fc#BM-* X ? >/ 7 7 fft "3 s 2 4 {ifflfWiyg 
<0E#rteKB3fiJM£i»^SOLT (Opti 
cal Line Terminator: ^SuA^tH 

[ooii] mzmmz^xmm-fh . o lt 2 4*» 

fe^3flfc#«IH*la, lb, lc^f^W 

Iltla, lb, lcfc#E3*lS. ^UT. #«H 
fla, lb, lctf)ii69teR|13*lT^*#ONU 
13a, 13b, 1 3c*\ ^tLm»S*l a, 1 
b , 1 c ^3 yf y 7^ ^ 'f AXn-y r-<?>& 

salts. 

[0 0 1 2] HI 914, ifDPON^f-AtflfflSfL 

t o s mmmmm\ k> st fcaijits «*h-?* o . 

1^77>f A*c9##& s HS^I SDN ( I nte 
grated Service Digital Ne 

t w o r k ) mizm ") iT t,tuzfflg#mk 

I#fc4ffiCSI "J ST Mut £JH#8 (yi7F77t 
X) Cfl-ftTV^. H2 0{4«S^«*O#«ffifflM 
£^tSTT£ 0 s ftffl®^* 1 lOMb/s 

[00 13] 

M«U: 3 ktSHS] flBW)** hV-^t 

/Wfy^/l'^yf^y?:, £<£>WI#la, lb, 
1 c *i|sl^t^ yn- k # Wi, %<?>Mm 

la, lb, i c^y^x^sM^^kiit-g- 
^fTTSK . wtimBn-ctt^zt \z £%>T—?Wk 

th7t-y^*itiALT, £«r>mW%l a, lb, 1 
c^y^yp-F^lfcLTLSdnrllttA^-S. 31 

imX?-trvY7 1 4(CJRSS^SJiS#i!0» 
J41 6~-3 2ft?)T\ H2 0£iittJ:3fc:. HI*** 



fci O-ASfc 9#«fflT'£ <33»U y 

7 > d - K (mWRSfffiWfiv £ iz < V * fc ftt s ¥ fj 
y D- F OfERKff^MMdlt ^ k V ^ RHtfft o . 
[0014] i^aj{±±E^J; 3*iBlS»i*t4fc 

fy 7 fcffiflt ^yn-vmmmm^ 
m*nm<. u»t> /7yo- H«fHe»**i*Lh§ 

[00 15] 

fcfcwt . JJB*-/ b 7-? £«9tSSHg*ii*k± 

^•rsoLTt. ±ia,wi#^tigs$ti. jjass 

fc, ilHIK^^^ilBfv-'^^^yryyS^yn 
^iSSo^S^I-l.^^^-A'St. ±ISOLT 

t *T 9 » k Sr«x^: Wifj § . 
[0016] Z.vmi£&&*'y YV-tfrXhTi?? 

[0017] CK^KBteffl**-/ h7-y t i*T^ 

;w/f y-^yffilivxxAfi:. »&t-A»; n 

[0018] z\<7%m\zm&*v hv-fizxhTi/? 

^I^SatLTW^T>'^;Wf^t^tSig 
1 «3eswa» k , ±12® 1 <%K»B«lc J: 5 Sfi»* 
f frP> . Son u%(7)f yj-yyn 

T-?m&i-&poNmM3t. mm^miztm 
y^7 ^~x^^A~-/i j \cr>m t )^-n : &n^. i 

V'a, .y ^'%HSBk Srfli.^ SOT'S) £ . 
[0019] <r«7)S»{f l,*>y hV-^Cll,T>^ 
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[0 0 2 0] i<05S^fcffi*^y h!7-^tj:4T^ 

^ayryyiEfi^xf Mi, fi/ViViyfyvv)? 

fc**JGUC> fflff«ir«I#fcll£tl>*> COT'S) 
4. 

[002 1] itoXHHtcfti^-yhy-^fcJ:*^^ 
/i^yry^ffift^XrA}^ fflfl*»l^\ KIT*** 

ISL XfittmiSIBIfftWJBLfcaEAWIIiSJJEIiH*^ 

[0 0 2 2] iOSKBtcffiS + vh^-^Ciir^ 

<y hv-^*«a-tsa€¥i!i#k±iEiiiBS«afc:sa 
s*u *7r^v\'T-«§n^iifis&k. ±smmm 
%<nm ti&ats *u ±£ant o l t t . 
±iaffi«#^t^a^ti, JiiEaft *4st* o n u 

iw^-^fc. jjaoLTrttitisft., is&mm 

y >ycOiMff £■ W»t 4± 0 SMftiMWf IS b Zffittz l> V 

[00 23] hV-?£.£& : fiS9 
flnyfyymmzyX^Mi. SSfSt-A'W, R 

[ 0 0 2 4 ] 1 0»BJ§fcfli$ * >v h V- ? fc i I. r ^ 

[0025] r«o#3jeflte*v h 7-^ 4 

x t fc s O L T t^Wn £ flft±f Br *J9 

■jtf^w v=fyv<ryf—9 iim-tz i. ? Witt 

SQOSfflW^i;, flfifi0ONUt^F3f*l95Ot*fcJ: 

lETV^l/ny^yy^T-^j&S^M S y7£MM 



UTiifit4»l^iM^t, JbR»ltf>iBaflHW» 

^M-ftsii^m 1 ^»*<^i#i^s ixmsmzm, 

[ 0 0 2 6 ] £ OfKHCffili TV? 

ftftcD^ 2 <Oft*co*fll#t3t3ll Lr SSflft 6» 2 

ssmssfii i . tm&$w8>#±.mm 2 wmsgsfrh 

[0027]^ «B|l«S * -y h- V- 9 C «t 4 f ^ 

vyu-vmnmmm. mmmm. ximmr<m 

4. 

[0 0 28] Z\<7>$kmzim*v hV-tfcXlri?? 
)Vuy^yvWs>x^fM±. W&m*&* IBES*» 

[0029] 

%wmm i . n i i4i <nw%<r>m&<mm. 1 ttett* 

^ 7 h v- ? J: § rV^/l^a y-f y 'ylEfi^^r Acoffl 
rt*wrfHT* 0 . HtcfiV^-C. la, lb, lclif 
^iVny^-yv^mK-thWm.^, 11a, lib, 
llc{iMM*la, lb, lc^nm^LTV^ 

y^T"S>4. 2a, 2b, 2cli f^^ayf^ 
^feiitl.^"/ YV-92 1 a, 2 1b, 2 1cSW 
WffSLT^SilfiWIit, 3a, 3b{±r^;L-ri 

4IR£*. 3 1a, 3 1b{±M^3a, 3b^ftfl-L 
TV>4^-Am. 4I±. Wm\ a, lb, lc^IgH 

zftibmz. Ti>'?>i^yTyv<^MMz\%m-m 

[0030] H2{±dc0^i?5l|]»^JIS 1 fc!5ft!>* 

vh7-^"CflWES*LTV^*. HfcfeV^T, la, lb 
iiT^^nyry-y^At I. 11a, 11 

bJUIR* 1 a , 1 b ^fl-Pihj^W&LT V^JftRJi, 
13 a, 13bi±SS#la, 1 bi7)i^HKBS 
)fl. a«eSSr»«t2.0NU. 3a, 3biifyf/W 
yxy^l:Iiat4.K3E«, 12 a, 12b{iDSU 

[003 1 ] 4ft. H2tt5^T, 2 1 Hi, fy?^ 
3yf y^lrlEiitl.*"/ h>7-^i03*), IP (In 
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ternet Protocol) iHMLfz IP^7 

b7-7, 2 1 2{±. r> ? ^;l/3yry > ySr«3i'ta^ 

■y h 1 ? — ?CD3*>. ATM (Asynchronous 
Transfer Mode) 

24a, 24b, 24c, 2 4dii3t 

jnA#i8f mimiBmm^mm^titz olt 

( »A«K»SBJI!1 > . 2 2 ttHIKfttf * vhV- 

T^ItS^WrF-AJI, 25a, 25b, 25 

c, 2 5 dteT7-txm^C0tfm&* 

iZ&Mt SX-y^V-K. 2 6 a, 26 b, 2 6 c J4A 

■y ? *'-y * -y f <7-? i^ico'tf m*»MlzM 0 3Ht£ 3 

[0 03 2] m#l a, lbWHXl^FV- 
711 PON (Passive optical ne 
twork) v^rATIftSStU Sffit'-^Ha^ 

iis * > y b -7-^ H<7)7SlPA#II^SgS2 4 c , 2 4 

dHII^la, lb^ii, *7r^f A'^oT^ht 
Tft&ffMTlt$B!H3!iU aacffifttf)J»*f la. 1 
b <>!>fflJ3!JSS£fl!tWi , * 7 r 4 ; <HM>± K) t Ltffi 

5 fcffl * 4>7*-* aSflKe 1,* V > J: 3 AXu >y h 
ffl* fc« D ftirt J: 3 SjSS tvfz t cnx'h § . 

[0033] msiizcowftcom&^m&i tis p o 

N^r^^S^Sr^-fliffc'y, HtfevvC, 2 2{i 

«Sco^^gft#(tTfa-rs«^^-A«t\ 

24 114. OLT2 4«F f; lSt=^*$ft. ff*STOrfr- 

(tow) *wiirr*T9w«flM» , r&.&. ait 
ejfc^jittsti*. T^wmmmA m. asm 

[ 0 0 3 4 ] 04 i±H* 1 a LT l^Sit** 1 

i acomfcz^tyvvtrnx-fot). attswc, 1 1 

iiffl&WfclMi ■ BtTfTIStciEttSii*. 1 1 2i4S* 
ft 1 1 a£fl0>«lSfc mmti CPU. 1 1 3 J4C P U 
1 2«HffO?tto^ : E l J. 1 1 Siir^A-ay-ry 

ytats*tfciif#sa-Mrf 1 1 6 

ii*7h7-?-fy^7i-^ s 1 1 mm^mi 1 a 

f*lWUT, 13ali*yh7-y''f^7j-Xll 

6 fc jMB^SSK^i O N U T$> 2 . 

[0 0 3 5] y-Affl:ryM3-5Gac«ME£3r-$-£ 

s*ni 1 a{4. mtwv?><r>mm?t>i*- 



tf'-FK/B. -?<7XMoh. rv^Pnyf-y^^Sr 
f Wt& f*0*-Af V t"T V 5&^*s k LTftS £ 
tlTU&, ttz, ONU13atli. Jt7 r A>-7' 

A^^foifflIRFTTH#»«3*t$. HI 

[0036] wzmmz^xwRth,, H5fi<ro?g 

Xf"/7ST1 lfciSWr. BIH^l a<7) 
S*«l 1 aj&vr-yh7~?2 1 a, 2 1b, 2 1 c £ 
tfLTIB6#3 a^-A^3 1 atffiBtfSfc . 1651 

^3 a w-ai»3 i a^r^^yfyyco^y 

«R*1 acDS*Hl 1 atiSmt*. 
[0037] Xx'y7°STl 2tCfcVv£, BMf la*i 

^ •r y/M — a— ^^BBco4 , :^#IW~S ^-r y/u 
**g^LTJEaS#3 a fcSfttS t . 3 
Atg3 l a^§5e$tL^y>y;i/tfett^3y-ry7^ 

[0038] XfyrSTl 3fctSWt, »M#1 a** 
3 y f- y 7 ^ - a -co^BE<o r x 7 

y r y *y Srlgg L TR^# 3 a fcS&f * b . ffi^ 
^3 acO^-A«3 1 aAqSgStLfcr^^yf-y 

latiSltl-S. KS^frtL-C{4. fflB*P e 10K»ffl 

Btra^ffitiE L^rv yftmwgm?)* -^-mnztix 

ms , B mztti£i,x£ o . *«y f 7-?&wt{i8&c*iM 
as (w*) » a®, m®stos A-^h-^^x. -t;p 
raw. ^K*«tj:9afi n n n «^iD. smm^ 

[0039] Xr>y7°ST14fc£3WT, »I#1 a 

*I£LTSE5E#3 a^aHttS t , KI3 a^)f--A 
#3 1 a*i!SIES*c7)|^lBH%ffiS^l atiMftt 

[0 04 0] Xr.y7°STl SttJViT, a(4 

TIS*#3 a tiifft-S. k . ffi^3 aO-t-A^3 1 

1 6£8wr. fiiE4ftt4{±liH*l a*^^fflA'ftffi 
■^Stiv TflHRj&qE L V ^A*®* 1 1 WB L , IE L (tilff JRStS 
#3atf2fE^7jl^2rMfrf-S». *T>yTST17£ 
fe^t. H^*3a«-t-A«3 1 a(4. afl»*#2 

[0041] H5S&3 a<^-AJS3 1 a{4. flf«T#[j 

-?-Aflg2 2\zklx. ^mmiMmp^^m^ 
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h&z . ffrnfrnt^m t^o mm* <ht. v—* 
i a<7>s»i i B.mwfmt^mx. «a-r*-r 

[0 04 2] -f-LT. BRtlatff^/W^fyy 
?:^IL4v^t:il y7"ST 1 4(:fe^t, ,« 

5, ST16<0BEWBfcfT9fcfts Xr>y7"ST17 
fc*iV>T s -t-A'«3 1 a«W«?IWw'C»2 2fctt 

Af?7STi8i:feut. wm^^r-^m 

[0043] 06 (±C:«|£Bj}<9SI4<7mf® 1 <7)iIjiS&C 
Its T 0 fi^WlSTWW*!* SrtEBTft 0 s flWf- 

SnaSflffc. »H#1 b, ,«H#1 ctf>6<flB*te£ 
0. 3. 3Mb/s-fo<?>»«f*aSrff-5TV^. 
[0044] E5iOXf--yrSTl 9ti5UT, UsSt 
3 a(7)t-AI3 1 a^^frfcri^/l^yf-yy 

t. Z<7)k%. 03^-rOLT24tSM§fLTV^|, 

\m) zmmtt. mnmi a^oNu 1 3 a «. «s 
ztuxmrni 1 atces-rs. 

[0045] H5^Ty7"ST20fc*J^T» S*« 

1 1 aii^Lfcr^^^nyryy^iE^iHiS^ 

^Mfxv^tS. Z<7)t%, S*ftl 1 aiiH 
4tSti»f«^fl:EIBl 1 5tJ:"3> nWflSS/lfcT 

«n. xf77ST2 oTjEfttaessii^ofc* 

y f yy *3SM-4 1 * ClUf «y 7° s T 1 2 fcH 0 , 

14fcgoT, ±IEi:P«<0iiaa*ff3. XfvTST 
2 OfcftUT, SSRUrf S^/Uayf-yyjWEfffcjtt 
€3*lfc*a+:li\ IS3^3 ai0Uw«K3 1 aii, 

<» 2 2 tmfi^Taa^ff a . 

[0046] X7-VTST2 lfciJ^T. IK5fr£3 a<9 
1 att, 1ilR^tt4{C|»AS**fi : V\ fill 
£tt4#^H&§rrSI»£)»S#l a<9ffi*Hl 1 a 

mmz. <ijR^rtt4#MR#i a«*s 

1 1 at, f^;^^fy7lM^J:Bpmi 

yxyv«S#lf«»^jM®L. MSi 1 aiffims 



[0047] Xf77ST2 2trfcV^T, flK56#3a# 
SHI**#2a. 2b, 2cfc»LT« n D H «SKjM^. 

t*7h7-;2 1a, 2 1b, 2 1 c£ttfl§Lfci:# 
1 a ^'Sff MWM2 a , 2b, 2 c i;^ 0 0 

[0048] tJLLcOcfc 3 te, 1 (ctti 

if. &mm-~m2 2zi^®ztgmLT*)i]mcD^ 

v^m-^mm^m^^^zt^x^. tot?^ 
y<7 yn- H«o^a&¥ii6i±s-a:s i fc 4 1 v> 
[0049] mmmm 2. m 1 \t z ^wmmm<m 
<?»uftft*«tBrr*4. onui 3i4, esaifforcfctte 
i^ftmm,z^x^h, m\za\^x, onui 3 

li, LANtffifflSili'f-^+y K01 0/1 0 0B 
a s e-Tffl'f y?7i-Xty'a^H 3 0 1 1 f* 
^'^;^fflii(OD SI (Digital Signa 
1, level l)ffi^y?7i-^'a-;H3 

0 2<^)2»SO-f y^7x-X*^a->HfcJRJSt*. 
[00 50] itL^^-f y^7x-^t^-Wl A 

TM-fe;l/7*-?7 h2rSSO>f y^-7x-Xta 
"t*. -JRJCiOpNUl 3WSNJESfL-rv^S|*IBl 
His J f-f*7h»10/10 0Base-Tffl'fy 
^7i-7ty'i-iH 3 0 1 CJR^SrflSifc**^ 

v\ a-C:, -iy^y x.-x^Ja.~)V^mthZt\z 

[00 5 1 ] QOS (Qua 1 i t y Of Serv 

1 c e) M«l 303i±s 0NU13*ij*fttSh7 

v^3s ^tf>mmztitz^y*-?m^xmm&£ 

^s mmmizmmtzti. atm f o r u mti±s m 
mvtzxo^ Amnm-vx ■ t^hh. 

CBRs rt-VBRs nrt-VBR, RX/A B R/ 

[0052] 3ffiEPJ}gaSft0 f ^<y ^"Ma^ 1 3 0 4t±s 
M^S-f yr?7x-^ ; ES7jL-;H 30 1 , 1302A 

^J±-)V 13 0 1, 1 3 0 2ifWS,7tmW\X'% i. o 

[00 53] OAM (Op e r a t ion, Adra i n 
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istrat ion and Management) 

4 „ 

[0054] PON (Passive Optical 
Network) jtPlSl 3 0 6i±. ffeOONU 1 3 

tco^»m<tznbcom^^ ^>mmm^t. eo 
nu 1 3HcoT-?mm&t$>%my < A^awt* 

*Tt«. ATMfcttfflLfcPONS/^-rA-Ctt. 
fflHS^5 3^'-f h<0ATM-te/M£3A>f 1-cDPON 

ff)m%mmztf?, ATMtJHvvfepoN0>tHM± s m 

ItftMPSAN (Ful 1 Service A 
ccess Ne twok) fcpSffltej^JoftT^S. 
[00 55] 3ft*fIS 1 3 0 7 «„ WRWSrr S^Wt 

. *S^SS 1 3 0 9J±3flI 
[0056] mH£3S/#*»l 3 1 1 1±, #77 

^owmmi. i*o^7r^A-c«§n, zcvtpz 

l*I#fi* s ffffl £ fit w& . Wteof - * fi?H L-oT Li 
(i, TDfcfiL 5 5AtmOjfcg. ±"Jt*il. Sjum 

^&gA s S 0 §T mit^4 . T&mwm/fiMZ 1 

3 1 Hi. TOOL 5 5wm«ttJI<0*i*«LT. 
*gfl#§ 13 0 9 ft 3tiSftlff 1 307K 

[0057] JSLh«0«t 5 fc. zcommcr>&m2tz£tL 

7 ^OHV v ? h #ffiTj£g®t 4 i i: fc* "5 > * 
fiMffflfciffiii'tl»-fe/t/O«S-S ; flL-C0JW1-4 i t fc 

t & t- § 4 t v ^ xmtm t> ti i , 

i o o 5 s 3 ttz. mimmm2mmm&mm 

%mzfto Z MfMit#2#av^ifi 
p n n *^5l^t«r# § i 1 1 & o . ffttH*c ± 4 a 

•? » ffl««# 2 <vm& mi z t &kv$mi 
[0059] mmmm3 . maznwmmtm 



■eft 1 ). ffl5g»i^tf*JB»W±, «!*Oll2 0t^ 

^t82 2li, fcSiSISm:, »R#la^^S*tJ: 
«=s «S*lb, 0^08*^5 3. 3 

[0060] a±co & -5 zcDmmmm3(,zxti 
zmmzmML. wtmtff-j-m2 2ijmm*'mL 
mrsmmmizmm^cr^mm^T^ \z-th 

ZklzX*)^ T : J?Ji-z}yf-yycDT y )1j$]coy'<jyn 
-Y<r)mcthW$iW&-£*thZttfX'% , TO^ft 

ior^yn- FOf«2«£ft±£-£4 i k 4 k 

[o 0 6 1 3 i<J5HfttfM^J13ti-h.lf, 

[0062] »i!4 . M9tez ffW^^MWM 
JIS4<0ATM&ffilL^PONi/^fA(Cj3}t-5ONU 

A^amJSHi, HffiO?F^J2i:|5|«t s -*c07t7r-f 
A'-cffllSS^.. iOffSriOfflO^i^-kTOmo^fl 

tli. TOtttl. 5 5jumOttSs ±0ti±l. 3>u 
mWSft^f'JO fefLTl^S**. *7 t -< A'cOiSgft 
tt±"5. ^T^f^T0ffl«3Wi^co^T!i, 
0. 9xtm<Z>tt**i|iJST6ii:!W#ife#i.*. 36R 
*#«»/4J-K»l 3 1 Hi. T0MO1 - 5 5^mW 
?Sft03tfc, ^iiT^fg^TOffl^O. 9//m«»^ 
Oft£^xTOMLT. *Sft^l 3 0 9, 13 1 0 

{ciM4 kMz. m.mm 1307 ^^,^§it4 1 . 3 

[0 0 6 33 3ttaiS»13 0 9ttl. 5 5/im« 

m^mm^z^mt, x&mi 3 1 oji s «w 

4. ^o-ffl!offl^«tgii. mmmm2com7com& 
k mx-hi. 

[00 643 PlkCDi. d <ro»ft^«4 Ciit 

[00653 mmmm5 . n 1 oii^ouBjonfiw 
jtoffM 1 o^ 2 tes^-* vw—? mmt . «m# 1 

a, 1 bfflOONUl 3a, 13btOLT24c, 2 
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1 0 tC^f* «y h 7-?«i±. ttdSM 3 a , 3 b «to 
ONU33a, 33btOLT24a, 2 4b[S#P0 
NisXT-A.Tffifc%tl. a, lb£0DSU12 

c, 12d£OLT24c, 2 4 d £ fl 

TV>6. *cofW±02te3prtflWt|i|if'r*6. 
[00661011 liiO»^«IOt<0^|5 tc«t « P 

0 N vX^Ac9fM£ TtfWTCi) *) . HtfeV >T . 3 
a, 3b, 3c{ir^'^n>'T>' > yS:I^-f-|.IR^ 

3 3 a, 3 3 b, 3 3 c }±Ig5ft#3 a , 3 b, 3 c 
%t^S§nTU|.ONUT\ I«#3a, 3b, 3c 
a^LT^S^yn-KlM ht^5iN-^3 1 
a, 3 1b, 31c (0*W CKSttSilT^i. i 
»^yn-Ft^( Mi. ^i7T^/W3fy7^3 
>7">y£,lI#fc^>0-K-r!>. 33 12a, 3 
312b, 33 1 2cliONU33a, 33b, 33c 
ti5a5itTV^±03M«W«^HTfeS. 2 2i±SIff 

-t-AliT". 24 2i;i. OLT2 4»rtSCailS*l. 

2 2 <0*gSfc*^S . ± 0*1*1 fcJSfl 
f Sr-* (JbDfi-t) fcflWr&iOWWHfS^K"? 

* o . ^fto«j£ii. mmmm 1 ^03 <^-« 
[oo67] am»av*-y h testtrnwH* 

«±»MS^]12 4 2 1 . ft£§ix£SM#g«£ . 

*«.•&. «tt«a#K2 4 2(i. ONU3 3a, 33b, 
3 3cO± l )Mfl$IJ«l#S3 3 12a, 33 12b, 3 
3 1 2 c £. jlftSfcfc&itfftti: . tfBZtilWm 

[0068] 01 2t£!K3&&3 ai^LTV^T-A 
«3 1 a<5OH)S;?:*-r7'nv^0T-* i 9, 0{C£UT. 
3 1 liMfl^-t*X^||ft^5fc»«T^*/l'3yf- 

yyzimL't:^hW9L*T<<T. 3 12(±-t-a$b 

1 a^fstf)«Slt9!I»t*CPU, 3 13(±CPU3 1 

2 ffmft<F>t$hV>* ^ U , 3 14 lilBSt 3 a SDH^T 
ibSilfla, lb, lcOS|fc£flT-*<-X. 

3 1 SiiK^-tSTV^nyf-y^tBt^-fb^lftt-Bf 
*flaHK, 3 16li*-yh7-^'fy^7x-X s 3 1 
7l±9w«tl3 1 aftwttt 3 3 att*<y 
J>?7x.-X3 16};*7r^^-7MIiI0 
P FC &88Bft£ ONUX'fo h . 
[0069]**. t-a'S3 1 aCIt ffl»<W--"C 

<IfflfciWt&*l.TH4. 

[00703 01 3Ji£«)Jfi||«||it^«flB5«3HS» 



h h ^mmz . msM 3 b , jksj# 3ch <*>i?£fc i 

0, 3. 3Mb/s-fo«?>»«^ftfe?f-3TV^. 
[0071] ULJb^i p fc. iO^Jt^JB 5 fcift 

Hf. ««^ftT-A'i|2 2^iS^«aL±0*InI^ 

[0072] 9m<7WB6. 0 1 4itZ<r)%ty(7)9mP) 

jFB6«ATMJMLfcPONyXfAKJ3WON 
UOTHtti^^HTfti. 0£i^vC. 10/100B 
a s e -Tffi^f Vj'7x-^ : Ey a-^3 3 0 1, DS 

3303, 3©fe¥!isi»a^ v ymm 3 3 0 a . o a 

M»gp3 3 0 5. PONW3 306. }r3Mfff§3 
3 0 7. *SffS3 309. 3e»g£SR/4Hi8l3 3 
1 li±. 9MffyfM2ffM7^tl 0/1 OOBas 
e-T^^7i-^a-/H30 1, DSlffl 
^^7s"Xty'i'-;H3 0 2, QOS0J$JS51 3 
0 3 . JSiJfciplSaS&^'y /«SMI 13 0 4. O AMffi 

a§pi 30 5. pon«spi 306. %mmi3o 

7 . %gm 13 0 9. 1311 

[0073] SHtHatf *v h7-^ J=WLtff«R* 

jfi^T-tSfc. 01 lcoS : «1 i l«;T-A'a2 2^A.. O 
LT2 4<7)±'5S : S i ta#a2 4 2(C. fFSSilSjIMS 

with, tm^ixuwmm. x\mmtihm.\mm 

fimmft.&, OLT2 4«±0^« i SiI#a2 4 2 
O N U 3 3 <0± 0 jMi^'Iffll^S 3 3 1 2 C s jBJI? 

014tfcV^T. ±0MffHM¥S3 3 1 2f±. 

mmis- h cOWWtff 7 ± 7 QO SM»3 3 0 3 * r? 
yhn-^-fl,. 

[0074] nihcDX 7 1:, zconmmme t i*i 
is - . mmmm2 h nmmmm^h . 
[0075] mmmmi . 0 1 5t4d<o»i5Jcogisco 

0 . H£S«&i/ftffiS«te««02 0 ft 
fflMtlB|-rfcl.*\ 01 5C^1"i7t. ±0fi#w 

^-f-A'«2 2ii;. ft 4 ^ISIffC . fi06S3a*»ttf>B 
JRKJ: 1 ?. 6. 6Mb/siO«fft?:iffU. 
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03. SMb/s-fo^Ji^Srffo-CV^o 

[0076] &±<7>jl d tc. z^mmcommi c ±ft 
if. mmvi. o s^oflWFfifflfcsiftjHc i i> 
^mzmmi. ^wfm~^m2 2mm^mmi 

mtdim&mzmimmmzmTZ 4 1 o iz-t& 

ittiO. ^v^i^y^yv^TO^ft^^yn 

ffi^yu- FW)5fa«M« ; fai*Wt*< . ± 0 *[&] 
<r>f*7 yu- |9]±?-t4 i tifiT* 1 k 

[ 0 0 7 7 ] ifc. £^)SIJt^»JB7fc«fc*lfcr, 
#&tftffl««t S!BS*T«jSS*ufeffWt fSfflt & ; k 

[0078] Mfe^ffi8 . 0 1 6 iiCl <V%mcvmM<0 
JKB8<?3ATM*ttfflLfcPON^f-Atti{t*ON 
UW»ja$Srr0T**. 2 

>fATlte£ft. ^+£±Offl?)3fcft^kTOffl<0^ 
ff-^k ^tSTIMfg^ 0 ffl^fl^£T£%ilt- 6 
S*|6l £S#Sffl S ftTV * 4 . 3 f«f lift t o T 

Wtli. TOtHl. 55//mOifcft. ±0«il - 3 
j« mCOm^tfWi 0 ST £>ftT V >4 fi\ %~7tA ^<7MM 

0. 9//mCD«*£»i]03T4^kA i #^ft4. 
[00 7 9] 3S*fI£l3 3 0 7Jil. 3^mO«6*«3t 

%mmm&, mm^m/mm 3 1 u±, 

3 3 0 9toMI> kftfc. Mtf§3 3 0 7^Mff Six 
SI. 3 9^mC0jfcS<7>ftk. #32HIS3 3 0 8j&»4>jS 
<i3 ft S #WfiPft "TIBS: 0.9// m £S* 

4. -tcOffi^ffifcfc'Oivtli, H«5(^J!R6«OH14t: 

[0 08 0] JSLtOJ^fc. £*>3Qi<OJ#§8fc:J:ft 

[0081] mmco&n 9. mm&z vwmmm 

BM 9 co*y 7 A y K J; 4 t y*? y f> 7 EH 

rA^Btt41 : «i^«f4^«7)«Sr^-riaT-S)0, ffi 
fflW«H^«ffli«HaflHcJS t TitftSnT V *4 . IfcfeSft 
SEgfcLTtt. ±IS^ffiffl : t«^ffifflB*f a 1 ; g : «ffi(c, 

4. ««^*W-->'?»2 2*»feHl7t5rr«A 
a*BS*la, lb, lc«^|3a, 3b, 3c 

[0082] Ji(±^J;dtc. d«3S»OJK89fcJ:ft 



o . mxzmm^mh z t < % o . 

k 4 k v ^ *Wft**f*4»ft 4 . 

[0 083] ttz. Lcomfc<mM9\zz.m$. *§m- 
mmmzth zttzx'o, mmmmm. m&m 
WRmmiztmtz. zktfv* . mmcom.mmcD 

miztl Z k 3&«T* 4 k v> 3 3&«j&«fc£>ft4 . 
[0084] 

[Sfifflc^ft] Ja±^J:3t:. i^»HBtJ:fttfs *7 

*7r-rAT'«fiE$ft^afiBfc, 3Uiwt*«smt 

fSM^ft. MflSS^KhTSOLTk. JHH^teSH 
3ft, ilfflB*iR*tiONUi:, OLTfr&CDjffllB 

^^t^^Js^fe^-^'jik, OLTrttiftlfSft. 

■^m^ yp- Fco0tSB#ia«Taj&wt^< , to 

[0085] cio5ffiBc iftjf > mwtmir-xmtsK 
mtmm^mmmzmuL-z^m-^ z t \z x o . * 

ffl^^iaMLTO^fffiO»M^»#^x. ; 5r^k ^ 
[0 086] i^BJfciftif, ONUi\ IfiSS*^ 

?>vm^zm&hw. 1 <^3ai»t , m 1 ^^Kfifi 

^/l/ayf-y-y<7)T-^S:tttt!-ri.PONMagEk, ^ 
A-;Uks PON^il^tttiJtS^ft^rV^j'Payry 

fl^St/X-y nPlSBk *fllifci k t «t 0 , I 

0 ffi d Z k * S T'|: -g. k ^ -5 ft^S> l> . 
[0 08 7] i^sjfciftif. ONUA\ Wtfffi^W 

[0 088] ;o^BmcJ;ftfJ\ rV^/Unyry^^ 
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*) . m;£&m : mth z. t m% 
[0089] £ <>>awjfc: jt*ur, h v-? 

WtfiONUfc,. OLT^fe«afltftfc«R«0lEft*ft» 

st. oLTrttitiBSft., w#my-->m&$><m 

ttfllifcifctJ:'}, TV?/unyf-yy<?xh9;/j|*] 

[0090] iO»BBt ifLtf . l=«iW--; 

[009 1] ^tOlfflKiWr. ONUi*. ?l-$co8* 
a y f yy m««M«l**«»tK* Jb t) aflffl** 

^^ny^yy^-^iSiSti J: 3iMtP-f £QO 
S$IJ»t , iWONU ttfffif iffiCfcAfcTy^^ 

•3yTVJ<vf—9<n8&94 syr^fjfp-fSPON 
Mast. poNWHiaffcioaHS^s^***!** 

^^-thiemm^tmit^uz^. ip^ 

tffXDf&^t^T'^&tftC. QOS£Dfi&a&&BC 

3 £ t 1. 1 ^ 5 asWfcPfc* . 
[0092] z^mmz^m^ ONU**, PONM1 

exiwrm 2 <r>m.^mm^z^m vz mmthm 2 <z> 

[0093] zcomttzktitf. Tisjnvzyf-yyf) 



mztsiibiz, Mfmmmsm%£mrtizbizi. 
0 , m;&m&m+t z t < * 0 . 

[0BcOff#«fl] 

[@ 1 ] z^wmmmim 1 tfetts. * ■/ h 7- 

[H2] «I(?)»Bjcosat«3BlBlfc:fe(tS*'yhy- 

[04 ] zowmm&mn 1 fcistts j»h*ws 

[05] r <r)%W<r>m&<OffiM 1 teiHt * * v b 7- 
^{z^h^^^)Vny^y^mB,^^^m<^Wx 

[06 ] zcom^mmmm 1 «a^»t*iJt4T 

[07] i<0»?|cO|gft<^)JgS82<OATM*ffi|flLft: 
P O N ^ rAHfe tt I, O N U O«fi)<;Sr*-r0t*>l. . 
[08] ^^B§coHM^13cOjlfiSStfc{t-&T 

[09] z<Dm\(ommcDfm4<DATM%mmifz 

P ON i/Ar-MztStfl O N UcD«§r^0T<fcl> . 

[010] d comncommmm 5 ttj w 4 * y 7 

[0ii] ifl)»BBosat^»«5tt{JtiPON£/ 

[012] i <r>mn<vmmmB 5 iz& tt & 

[013] za>wn<vmmmi& 5 ammmztm* 

[014] i<0^(J5lliS<^JB6OATM*ffifflL 
^ P O N i/Xfi t*J ft* O N U Qm&&7FriW?t> 
4. 

[015] i<0l6HBc^«0»J|B7O3fflilfKC*Sft* 

[016] icO^coHJlo^JBScDATM&ffifflL 
ft P O N y^fi fcfc ft S O N U coS^^^t-0-C* 

4 = 

[017] zommo-mmpmm.^my^A yizx 
[018] saw) pon y^f a nmm m-tmx-h 

[019] 3ifiKco®«Sfj 0 ST fciMBtSttAH? 

[020] mk'm.'mmm.wmmmxh 
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la, lb, lc 2a, 2b, 2c S«U 

3a, 3b, 3c ffl&g^ 4 ftl£*L 11 

a , lib, 11c 12a, 12b, 12 
c, I2d DSU, 13a, 13b, 13c ON 
U, 14 X?-#>y7°7\ 2 1a, 2 1b, 21c 
*<yh!7-$\ 2 2 ffWPtWw^S, 24a, 2 4 

b, 24c, 24d OLT\ 25a, 25b, 25 

c, 25d x-yyV-F. 26a, 26b, 26c 

3 1a, 3 1b f-yd^ 3 3a, 3 3 
b, 33c ONU, 111 IS^f-iT. 112 
CPU. 113 jt^J, 115 «&WHfc[BB, 1 
16 *>y hV-^-f 117 2 

11 I P*y hT7-?, 2 1 2 ATM^.yb 1 ?- 
*\ 24 1 TOSWPS^a, 24 2 ±9W#*a 



311 fl^f^T, 3 12 CPU. 313 
^'J, 3 14 SfigjHT-^-X. 3 15Bf^ 
<ft«. 3 16 130 
1 1 0/ 1 0 0 B a s e - Tl'f y ^ 7x-Xty ^ 
-/K 1 302 DS lffl^y^x-X^A-Zk 
13 03 QOSMffff, 1 3 04 %5fcW£g|$MP\ 
1 30 5 OAMMag|5. 13 06 PO 
NM« 1307 130 9, 1 310 

#5HI». 13 11 3&j^ft#/#*8k 3 3 0 1 
1 0/1 OOBas e -TM-4 z-X^i/*- 
tK 33 0 2 DSlffi-fyj'?!-^^^ 3 
30 3 QOSWW&. 3 3 04 mm^^RU^-v 
¥%mU. 33 0 5 OAM», 3 30 6 PON 
3307, 3308 3frMftH. 3 3 09 ft 

5fffl», 3 3 11 3e»^a»/*«». 
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[02] 



< — | Access networks | - 











■j Backbone networks 


Access networks j- 




<— 








ATM; Asynchronous transfer mode 
IP: Internet Protocol 
PON; Passive optical network 
ONU:Optlcai Network Unit 
OT.T:Qptlcal line Terminator 
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[04] 



[05] 
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Gee ™ 
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1 


I 
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r 



ST1B 




r 



ST20 




«»K#'v®a>?>S'»&tDKA -ST21 

iea, sit;, &as*^®a<st 



I 



[07] 



10/100 
Base-T 



-1301 



10/100 
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-13 



DS1M 



1303 



QOS 
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1305 




1306 
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SffiSSB 













1307 
i 




1311 
! 



_Q_ 



-1304 



v. 1302 



PON:Paastve optical network 

OAM:ODeraUon, Administration and Management 

nSl:iXgttal signal, level 1 
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[08] 



(«Sf, ISDN) 



lOMb/s 



1MB 




»ti-S5A©lS 
2 Mb/s/A 



»a#3A0IS 

3.3Mb/s/A 



•S*1A©» 
10 Mb/3/A 



MH#5A©» 
2Mb/s/A 



ISMffiaJfl 
6.6Mb/s?*5 



»S?£lb«3.3Mb/s-*Kl 



[09] 



10/100 
Bas&-T 



DS1 



-1301 



10/100 
Base-TH 
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1303 
i 



ONU 

1305 
i 



-13 
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-1302 
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1306 
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1307 
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1309 
! 
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_1_ 



*»fS3S 



1311 
_i 



£38/ 



_Q_ 



[014] 



10/100 



DS1 



3301 
_i 



10/100 
Base-TH 



DSlffl 



tC3&« -3312 

MUM* 



3303 



QOS 



OAM 



-3302 3304 
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_1_ 
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ONU 
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